Elastohydrodynamic point contact traction may be predicted accurately for the small slide-to-roll ratio, Σ , isothermal case by first calculating the shear response of the liquid in a parallel gap with a hemispherical pressure distribution and then correcting Σ for the elastic roller compliance.
INTRODUCTION
Developing a quick and accurate traction model for EHL contacts at small slide/roll ratios is important for the analysis of rolling element bearings. This is especially true for computationally intensive dynamic simulations, where traction forces and moments are equilibrated to solve for the rolling element velocities and instantaneous locations as a function of time. In this paper we outline a framework for accurately characterizing the small slip traction when the rheological properties of the liquid and the elastic properties of the rollers are known. This new method has been made possible by recent work in dry traction [1] and improvements in the measurement of shear-thinning at high-pressure and relatively low stress [2] . The effect of the roller compliance is estimated from the theory of Kalker [3] . Calculations include the subtle effects of shearthinning on the sliding central film thickness and the shear rate within the film. As expected, the pressure variation of viscosity is the most important parameter at low pressure and high temperature and the roller elasticity often dominates at high pressure and low temperatures. 
APPROACH
The low-shear viscosity is described by the Doolittle free-volume equation (1) 
where
and T is absolute temperature here.
The shear dependent viscosity is described by the Carreau equation (3).
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The value for shear rate comes from
where the film thickness, h, is obtained from the Hamrock and Dowson central Newtonian film thickness, h N , by application of the correction [5] formula (4).
The average shear stress is obtained from integration over the contact area.
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where p Λ is the (limiting) shear stress at which the shear deformation localizes [6] . The pressure is obtained from the Hertz pressure distribution, (1 )
The authors have recently shown that the linear traction gradient for dry contact can be approximated by G R /p H for both longitudinal and transverse traction [1] . This is in broad agreement with the elastic theory of Kalker [3] . Then the overall slide/roll ratio is 
RESULTS AND CONCLUSION
In Figures 1 and 2 , the traction coefficient, / p τ , is plotted against Σ for a pure hydrocarbon, squalane, and a PAO of 650 cS at 100˚C. The data for the PAO were obtained at INSA de Lyon. For the high pressure results in Figure 1 , the roller elastic compliance is essential. For the low pressure results in Figure 2 the roller elasticity may be neglected; however, the shear-thinning correction to the film thickness is essential. 
